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In this paper, some static and dyanamic response analyses are performed using detailed 3D structural model of 
traditional wooden structure.  Though several models of joints of wooden members have been proposed, characteristics 
of whole structural model of traditional wooden structure have not been examined sufficiently.  Therefore, a model of 
Amida-do at Higashi Honganji is used as an example of traditional wooden structure with large roof and some response 
analysis is demonstrated.  In the previous investigation on the earthquake-resistant performance of Amida-do, buckling 
of a column have been reported.  A cause of this phenomenon is examined by using of detailed 3D model.  
Keywords : traditional wooden structure, buckling of column, whole structural model 
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ᅗ 3 ཯ຊ(kN)    ᅗ 4 ᱖ᮌࡢ࣓࢝ࢽࢬ࣒ ᅗ 5 ㌺ඛ➃㖄┤᪉ྥኚ఩   
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3ᅗ 5࡟㸪㌺ඛ➃఩⨨ࡢ㖄┤ኚ఩ࢆ♧ࡍ㸬᭱ᑠ್ࡣ 4.3cm㸪᭱኱್ࡣ 6.3cm࡛࠶ࡾ㸪ᅄ㝮ࡢ㖄┤ኚ఩ࡀ኱ࡁ
࠸ࡇ࡜ࡀศ࠿ࡿ㸬ࡇࢀࡣ㸪୰ኸ㒊ࡣ㒊ᮦࡀ▷ࡃ๛࡛㸪➃㒊ࡣ㒊ᮦࡀ㛗ࡃᰂ࡟࡞ࡿࡓࡵࡔ࡜⪃࠼ࡽࢀࡿ㸬
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 ᮾᮏ㢪ᑎ㜿ᘺ㝀ᇽ࡟࠾࠸࡚⾜ࢃࢀࡓ⪏㟈ㄪᰝ 7)࡟࠾࠸࡚㸪㜿ᘺ㝀ᇽࡢᰕิࡢ୰࡟㸪ෆಽࢀࡢഴᩳ࠾ࡼࡧ᭤
ࡆ࡟ࡼࡿட⿣ࡀ☜ㄆࡉࢀࡓᰕࡀ࠶ࡿ㸦ᅗ 6㸧㸬ᰕᗙᒅࡢ᳨ウ࡛ࡣ㸪ᰕࡢ᩿㠃Ḟᦆ࡟ࡼࡿ೫ᚰ᭤ࡆࡢᙳ㡪㸪ຊ
ᆶᮌ࣭᱖ᮌࡢ᥋ゐ࡟ࡼࡿᙳ㡪㸪㐣ཤࡢᆅ㟈࡟ࡼࡾ⏕ࡌࡓỈᖹຊ࡟ࡼࡿ᭤ࡆࡀཎᅉ࡜࡞ࡗࡓࡇ࡜ࡀண᝿ࡉࢀ࡚
࠸ࡿ㸬ࡑࡇ࡛㸪ຊᆶᮌ࣭᱖ᮌࡢ᥋ゐ࡟ࡼࡿᙳ㡪࡟ࡘ࠸࡚ศᯒࡍࡿ㸬
ᅗ 6 ᰕᗙᒅ 7) 

 ᱖ᮌ࡜⤌≀ࡢ᥋ゐࡀཬࡰࡍᙳ㡪
ᅗ 1ࡢ❧యࣔࢹࣝ࡟࠾࠸࡚㸪ᅗ 6ࡢ⤌≀࡜᱖ᮌࡢ᥋ゐ⟠ᡤࢆ෌⌧ࡋࡓࣔࢹࣝࡢゎᯒࢆ⾜࠺㸬ẚ㍑ࡢࡓࡵ㸪
⤌≀࡜᱖ᮌࡢ᥋ゐࡢ࡞࠸ࣔࢹࣝࡢゎᯒࡶ⾜࠺㸬᱖ᮌ࡜⤌≀ࡢ᥋ゐࡢ᭷↓࡟ࡼࡿᙳ㡪ࡢࡳ࡟╔┠ࡋ࡚㸪ᠿ㏻ࡾ
ࡢ㠀᥋ゐ⤌≀ࡣᰕࡢ᩿㠃Ḟᦆࢆ⪃៖ࡋ࡚⤌≀ࡣ↓どࡋ㸪஻㏻ࡾࡢ⤌≀ࡣࢺࣛࢫᮦ࡜ࡋ㸪㠀᥋ゐ᫬ࡣ 1ᮏ㸪᥋
ゐ᫬ࡣ 3ᮏࡢࢺࣛࢫᮦ࡛ࣔࢹࣝ໬ࡋࡓ㸦ᅗ 7,8㸧㸬
ᅗ 7㸪8 ࡟⤌≀ࡢ᥋ゐࡢ࡞࠸ሙྜ࡜࠶ࡿሙྜࡢኚ఩࡜⤌ྜࢃࡏᛂຊᗘࢆ♧ࡍ㸬᥋ゐ᫬ࡢษḞࡁᰕࡢỈᖹኚ
఩ࡀ㸪᥋ゐ࡞ࡋࡢሙྜ࡟ẚ࡭ 0.7cmቑ(ᅗ 8(a))࡜࡞ࡗࡓ㸬ᰕษḞࡁ㒊ࡢᛂຊࡶቑຍࡋࡓ(ᅗ 8(b))㸬᱖ᮌ࡜⤌≀
ࡢ᥋ゐ࡟ࡼࡾỈᖹⲴ㔜ఏ㐩ࡀ⏕ࡌ㸪ෆಽࢀࡀ⏕ࡌ㸪༙෇≧࡟ษࡾḞ࠸ࡓᰕࡢᛂຊࡀቑຍࡍࡿࡇ࡜ࡀ♧ࡉࢀࡓ㸬
ᅗ 3ࡢ཯ຊࡼࡾ㸪⤌≀࡜᱖ᮌࡢ᥋ゐࡢ⏕ࡌࡿእ࿘㒊ᰕ࡟኱ࡁ࡞㍈ຊࡀ⏕ࡌࡿࡓࡵ㸪ࡼࡾỈᖹຊࡢఏ㐩ࡀຓ
㛗ࡉࢀࡿ㸬ࡲࡓ㸪ᅗ 5࡟♧ࡍࡼ࠺࡟㸪㛗ᮇⲴ㔜࡟ࡼࡾᒇ᰿ࡢ㖄┤ኚ఩ࡀ⏕ࡌࡿࡓࡵ㸪⤌≀࡜᱖ᮌࡀ᥋ゐࡋࡓ
ࡇ࡜ࡶண᝿ࡉࢀࡿ㸬ࡑࡢ୍᪉࡛㸪㛗ᮇࡢᒇ᰿Ⲵ㔜ࡔࡅ࡛ࡣෆಽࢀ㔞ࡸ㸪ᰕᛂຊࡢቑຍࡣࡑࢀ࡯࡝኱ࡁࡃ࡞࠸
ࡓࡵ㸪ᆅ㟈᫬ࡢ᣺ືࡢᙳ㡪࡟ࡼࡾ኱ࡁ࡞ෆಽࢀࡀ⏕ࡌࡓ࡜⪃࠼ࡽࢀࡿࡓࡵ㸪ḟ⠇࡛ࡣᆅ㟈᫬ࡢᒇ᰿ᣲື࡟ࡘ
࠸᳨࡚ウࡍࡿ㸬
(a) ኚᙧ(cm) (b) ⤌ྜࡏᛂຊᗘ(N/mm2) (a) ኚᙧ(cm) (b) ⤌ྜࡏᛂຊᗘ(N/mm2)
ᅗ 7 ⤌≀᥋ゐ࡞ࡋ        ᅗ 8 ⤌≀᥋ゐ࠶ࡾ
(2)ᆅ㟈᫬ᣲື
 ᆅ㟈᫬ࡢᒇ᰿ࡢᣲື࡟ࡘ࠸᳨࡚ウࡍࡿࡓࡵ࡟㸪ᅗ 9࡟♧ࡍࡼ࠺࡟᱖ᮌඛ➃㒊ཬࡧ㌺ඛ➃㒊࡟ 1࠿ࡽ 8ࡢ␒ྕ
ࢆࡘࡅ㸪ࡑࡢ఩⨨࡟࠾ࡅࡿᆅ㟈᫬ࡢᛂ⟅ࢆ♧ࡍ㸬
䢢䢲䢰䢲䢢䢲䢰䢲 䢢䢲䢰䢲
䢢䢲䢰䢲䢢䢲䢰䢲䢢䢲䢰䢲
䢢䢲䢰䢲䢢䢲䢰䢲
䢢䢲䢰䢲䢢䢲䢰䢲䢢䢲䢰䢳
䢢䢶䢰䢷
䢢䢲䢰䢲䢢䢲䢰䢲
䢢䢵䢰䢴
䢢䢲䢰䢴䢢䢳䢰䢲 䢢䢲䢰䢴
䢢䢲䢰䢲䢢䢲䢰䢲
䢢䢲䢰䢲 䢢䢲䢰䢲䢳 䢢 䢰䢢 䢰 䢲䢰䢲䢢䢲䢰䢴 䢢䢲䢰䢲
䢢䢲䢰䢴 䢢䢲䢰䢳
䢢䢲䢰䢳 䢢䢲䢰䢳䢢䢲䢰䢳 䢢䢲䢰䢳
䢢䢲䢰䢲
䢢䢯䢲䢰䢶
䢢䢯䢴䢰䢵䢢
䢢䢯
䢳䢰
䢳䢢
䢢䢯䢸䢰䢲䢢䢢䢯䢷䢰䢻䢢
䢯䢳
䢰䢹
䢢
䢯䢲
䢰䢳
䢢䢢䢯䢲䢰䢳䢢 䢯䢲䢰䢲䢢䢯
䢢䢯
䢴䢰
䢲䢢
䢢䢯
䢲䢰
䢳䢢
䢢䢲䢰䢴䢢 䢢䢯
䢲䢰
䢶䢢䢢
䢯䢵
䢰䢳
䢢
䢢䢯
䢲䢰
䢴䢢
䢢䢯
䢶䢰
䢶䢢 䢢䢲䢰䢹䢢 䢲䢰䢶
䢢䢯
䢷䢰
䢲䢢
䢢䢯
䢳䢰
䢸䢢
䢢䢯
䢺䢰
䢻䢢
䢢䢯
䢳䢰
䢳䢢
䢯䢲
䢰䢲
䢢
䢢 䢸䢢䢳䢰䢸䢢䢢䢯
䢸䢰
䢷
䢢䢯
䢳䢰
䢷䢢䢯 䢢䢯䢢 䢢
䢢䢯
䢵䢰
䢳䢢
䢢䢯䢴䢰䢶䢢
䢢䢵䢰䢶䢢
䢢䢴䢰䢶䢢
䢲䢰䢢䢲䢰䢲䢢䢲䢰䢲
䢢䢲䢰䢳 䢢䢲䢰䢲 䢲䢰
䢢䢲䢰䢲 䢢䢲䢰䢲
䢢䢲䢰䢺 䢢䢲䢰䢺䢢䢲䢰䢺
䢢䢴䢰䢵
䢢䢲䢰䢷䢢䢲䢰䢷
䢢䢳䢰䢶䢰䢸
䢢䢲䢰䢴
䢢䢲䢰䢳䢢䢲䢰䢲 䢢䢲䢰䢳䢳 䢢䢲䢰䢲䢢 䢰
䢳䢢䢲䢰䢳䢢䢲䢰䢴
䢢䢲䢰䢳䢢䢲䢰䢳
䢲䢰䢳䢲䢰䢳 䢲䢰䢳䢲䢰䢳
䢢䢲䢰䢳
䢢䢲䢰䢺 䢢䢲䢰䢴
䢢䢯䢲
䢢䢯䢳䢰䢳䢢
䢢䢯
䢲䢰
䢶䢢
䢢䢯䢴䢰䢶䢢䢢䢶䢰䢶
䢢
䢢䢯
䢴䢰
䢵䢢
䢢䢯
䢲䢰
䢴䢢䢢䢯䢳䢰䢴䢢 䢯䢳䢰䢻䢢
䢢䢯
䢵䢰
䢷䢢
䢢䢯
䢴䢰
䢴䢢
䢢䢯䢳䢰䢶䢢 䢢䢯
䢵䢰
䢲䢢
䢢䢯
䢴䢰
䢳䢢䢢
䢯䢴
䢰䢳
䢢
䢢䢯
䢲䢰
䢷䢢䢢䢯
䢵䢰
䢲䢢 䢢䢲䢰䢶䢢 䢲䢰
䢢䢯
䢵䢰
䢵䢢
䢢䢯
䢳䢰
䢶䢢
䢢䢯
䢸䢰
䢶
䢢䢯
䢲䢰
䢺䢢䢳䢰䢳䢢
䢢䢯
䢶
䢢䢯
䢳䢢 䢢
䢯䢳
䢰䢳
䢢
䢢䢯䢳䢰䢵䢢
䢢䢯䢲䢰䢲䢢
䢢䢯䢶䢰䢶䢢
䢢䢴䢰䢺䢢
䢢䢴䢰䢶䢢
஻ ᠿ ଢ଼ Ꮚᮍ ㎮
ᆅ㟈ຊఏ㐩
⤌≀᥋ゐ
ᰕ᩿㠃
஻ ᠿ
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4ᅗ 9 ㌺࣭᱖ᮌ␒ྕ ᅗ 10 ᭱኱ຍ㏿ᗘ(gal) ᅗ 11  ᭱኱ኚ఩(cm) 
 Ỉᖹᆅ㟈ື㸦EL Centro㸧ࢆ X ㍈᪉ྥ࡟ධຊࡋࡓ࡜ࡁࡢ㸪᱖ᮌ࣭㌺ඛ➃㒊ࡢ᭱኱ࡢ㖄┤᪉ྥᛂ⟅ຍ㏿ᗘࢆ
ᅗ 10࡟㸪᭱኱ࡢ㖄┤᪉ྥᛂ⟅ኚ఩ࢆᅗ 11࡟♧ࡍ㸬Ỉᖹ᭱኱ᆅືຍ㏿ᗘ 349.9gal࡟ᑐࡋ࡚᱖ᮌඛ➃㒊ࡢୖୗ
᪉ྥ࡟᭱኱࡛ 800gal ⛬ᗘࡢᛂ⟅ຍ㏿ᗘࡀ⏕ࡌࡿࡇ࡜ࡀศ࠿ࡗࡓ㸬≉࡟ 1㸪8 ␒࡛ᙳ㡪ࡀ኱ࡁࡃ㸪ࡇࢀࡀ๓⠇
ࡢᰕᗙᒅ࡟ᙳ㡪ࡍࡿ࡜⪃࠼ࡽࢀࡿ㸬ᆅ㟈᫬ࡢෆಽࢀ㸦㖄┤Ⲵ㔜᫬ࡢෆಽࢀࢆ㝖ࡃ㸧ࡣ㸪⤌≀࡜᱖ᮌࡢ᥋ゐ࡞
ࡋࡢ᫬ࡀ 0.3cm࡟ᑐࡋ࡚᥋ゐࢆ⪃៖ࡍࡿ࡜ 0.9cm࡟ቑ኱ࡋࡓ㸬ࡲࡓ㸪JMA⚄ᡞࡢᆅືຍ㏿ᗘ࡟ᑐࡋ࡚ࡶ㸪ྠ
ᵝࡢഴྥࡀᚓࡽࢀࡓ㸬ᚑࡗ࡚㸪๓⠇ࡢ㖄┤Ⲵ㔜࡟ຍ࠼࡚㸪Ỉᖹ᪉ྥࡢᆅ㟈ື࡟ࡼࡗ࡚ᰕࡢෆಽࢀࡀຓ㛗ࡉࢀ
ࡓ࡜⪃࠼ࡽࢀࡿ㸬ࡉࡽ࡟㸪㖄┤ᆅ㟈ືࡢධຊ࡟ࡼࡗ࡚ࡉࡽ࡟ෆಽࢀࡀᘬࡁ㉳ࡇࡉࢀࡿࡇ࡜ࡶ⪃࠼ࡽࢀࡿ㸬
ࡲࡓ㸪ᆅ㟈Ⲵ㔜ࡔࡅ࡛࡞ࡃ㢼Ⲵ㔜࡟ᑐࡋ࡚ࡶྠᵝ࡞⌧㇟ࡀ⏕ࡌࡿࡇ࡜ࡀண ࡉࢀࡿ㸬ᮏㄽ࡛ࡣᮌ㐀඲యᯫ
ᵓࣔࢹࣝࡢᐃᛶⓗ࡞ᛶ㉁ᢕᥱࢆ┠ⓗ࡜ࡋ࡚ 2⠇࡛㏙࡭ࡓ⡆౽࡞タᐃࢆ⏝࠸ࡓ㸬⌧≧ࡢᦆയࡢཎᅉ࡜࡞ࡗࡓᆅ
㟈ࡸ㢼Ⲵ㔜ࡢࣞ࣋ࣝࢆᐃ㔞ⓗ࡟ホ౯ࡍࡿࡓࡵ࡟ࡣ㸪ࡼࡾᐇ᝟࡟ྜࢃࡏࡓ⢭⦓࡞ࣔࢹࣝ࡟ࡍࡿࡇ࡜ࡀ௒ᚋࡢㄢ
㢟࡛࠶ࡿ㸬

㸴㸬⤖ㄽ
(1) ᮾᮏ㢪ᑎ㜿ᘺ㝀ᇽࢆᑐ㇟࡜ࡋࡓఏ⤫ᮌ㐀ᘓ⠏≀ࡢ඲యᯫᵓࣔࢹࣝࢆసᡂࡋ㸪ᛂ⟅≉ᛶ࡟ࡘ࠸᳨࡚ウࡋࡓ㸬
(2) 㟼ⓗᒇ᰿Ⲵ㔜࡟ᑐࡍࡿゎᯒ⤖ᯝࡼࡾ㸪࡚ࡇࡢཎ⌮࡟ࡼࡾᨭⅬ࡜࡞ࡿእ࿘㒊ࡢᰕ࡟ᒇ᰿Ⲵ㔜ࡀ㞟୰ࡋ㸪ᰕ
ᨭ㓄㠃✚࡟ࡼࡿⲴ㔜㞟ィ࡜ࡣᕪࡀ኱ࡁ࠸ࡇ࡜ࢆ♧ࡋࡓ㸬ࡲࡓ㸪ᐇ㝿࡟ほᐹࡉࢀࡓᰕᗙᒅࡢཎᅉ࡜ࡋ࡚㸬
᱖ᮌ࡜⤌≀ࡢ᥋ゐ࡟ࡼࡿỈᖹⲴ㔜ఏ㐩ࡢྍ⬟ᛶࡀ♧၀ࡉࢀࡓ㸬
(3) ᆅ㟈ᛂ⟅ゎᯒ⤖ᯝࡼࡾ㸪Ỉᖹᆅ㟈ධຊ࡟ࡼࡾ㸪ᒇ᰿ࡢୖୗືࡀ⏕ࡌࡿࡇ࡜ࡀ♧ࡉࢀ㸪ࡇࢀ࡟ࡼࡾᰕᗙᒅ
ࡀຓ㛗ࡉࢀࡓྍ⬟ᛶࡀ♧၀ࡉࢀࡓ㸬

ㅰ㎡㸸᪥ᘓタィࡼࡾゎᯒࣔࢹࣝᵓ⠏࡟ᚲせ࡞㈨ᩱࢆᥦ౪㡬࠸ࡓ㸬ࡇࡇ࡟グࡋ࡚ㅰពࢆ⾲ࡍࡿ㸬
ཧ⪃ᩥ⊩
1)⡿⏣㞙ே, ᑠ὾ⰾᮁ㸸ఏ⤫ᮌ㐀ᘓ⠏ࢩࢫࢸ࣒ࡢᵓ㐀ࣔࢹࣝ໬࡟㛵ࡍࡿ◊✲, ᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㞟, pp.443-
444, 2005.9 
2)୰ᮧ⛅,኱࿴⏣⩏ṇ㸸ఏ⤫ⓗᮌ㐀ᘓ⠏≀ࡢ⪏㟈ᛶ⬟࡟㛵ࡍࡿゎᯒⓗ◊✲, ᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㞟, pp.443-444, 
2005.9 
3)ዉⰋ┴ᩍ⫱ጤဨ఍஦ົᒁ ᩥ໬㈈ಖᏑ஦ົᡤ㸸ᅜᐆ၈ᣍᥦᑎ㔠ᇽಟ⌮ᕤ஦ሗ࿌᭩[Ⰽᙬㄪᰝ࣭ᵓ㐀⿵ᙉㄪᰝ⦅], ዉⰋ┴
ᩍ⫱ጤဨ఍, 2009.12 
4)ᯇ⏣ᫀὒ, ⰼ㔛฼୍, ⭜ཎᖿ㞝, ᆏᮏຌ㸸Ỉᖹຊఏ㐩ᶵᵓࢆ⪃៖ࡋࡓఏ⤫ⓗᮌ㐀ఫᏯࡢᵓ㐀ゎᯒ, ᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡
ㅮ₇᱾ᴫ㞟, pp.617-618, 2006.9 
5)ᇼ⏣┿ᏹ, すᕝⱥభ, す⃝ⱥ࿴㸸ఏ⤫ⓗ♫ᑎᘓ⠏ࡢᑠᒇ⤌ࡢᵓ㐀≉ᛶ࡟㛵ࡍࡿ◊✲㹼኱ศ┴ᅄ᪥ᕷู㝔ᮏᇽࢆ஦౛࡟㹼㸪
᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㞟㸪pp. 339-340, 2009.7 
6)∦ᒸ㟹ኵ㸪ᑠᕝ᫭ྖ㸪኱୸㝯㸸᱖ᮌࡢᵓ㐀ⓗ⪃ᐹ㸪᪥ᮏᘓ⠏Ꮫ఍኱఍Ꮫ⾡ㅮ₇᱾ᴫ㞟㸪pp.255-256㸪2002.8 
7)ᮾᮏ㢪ᑎ㜿ᘺ㝀ᇽ⪏㟈ㄪᰝ◊✲ሗ࿌᭩㸦2008~2011ᖺ㸧㸪ᮾᮏ㢪ᑎ⪏㟈ㄪᰝ➼◊✲ጤဨ఍㸪2011.8
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